remains for weeks or months after such vesical electrolysis. It shows:
(1) The lengthening to many times the original and usual length of the bacilli ; (2) there is an altered reaction to Gram's stain-i.e., many of the bacilli show a Gram-positive effect and others a hybrid or negative at one and positive at the other end -of the same bacillus. There may also be a patchy distribution of the Gram-positive colour. Inspection of this urine suggested the presence of a double infection, FIG. 2. but numerous plate cultivations and study of stained films from them failed to show the presence of Gram-staining colonies. The inference, therefore, is that of a reversion in the protoplasmic response to the stain. The leucocytes are also changed. This effect may be referred to, though it is not an effect on the bacilli. The blurred appearance of the pus cells in the photograph is not due to bad focus. The leucocytes show ill-defined and distorted nuclei. The protoplasm is hazy and granular in appearance, and there is in many specimens of the urine a marked phagocytosis of the bacilli. The latter is an uncommon feature of urine in chronic coli-cystitis. I think these changes suggest an altered secretion from the vesical mucosa. It is as though some new substance were arising in the urine affecting the bacilli, and also the leucocytes which have emigrated into the bladder. This theory is supported by the persistence of these features many weeks or months after stopping the vesical electrolysis. There is good reason to believe that the altered bacilli are non-virulent. Having produced the clinical effects described, I next designed experiments to find whether a constant current could induce a lengthening of colon bacilli in vitro, and I used the Bacillus coli commmunis. An emulsion of a pure culture of this bacillus was made with distilled water, and it was added to a mixture of urine, iodic acid, and distilled water in the following proportions: Urine, 10 c.c.; iodic acid, 10 c.c. (1-500); distilled water, 10 c.c.; plain broth, 5 c.c. This mixture resembled the fluid in the human bladder during the vesical electrolysis. This mixture was poured into four U-shaped tubes, mounted on a stand within the incubator, and the residue was also incubated, and constituted the control. An electric current was led by the thermometer aperture through the U-shaped tubes which were wired in parallel, and a sensitive tangent galvanometer was in circuit. One scale division of the galvanometer indicated lay ma., and the parallel wiring enabled one to give a fraction of even one scale division to each U-shaped tube. Cultivations were made at twenty-four and forty-eight hour intervals to prove the bacillary life and stained films, at the same time to ascertain any lengthening. All operations had to be done in sterile vessels to avoid contaminating organisms. In the first ten attempts the current was too large, and the bacilli were dead after a. few hours. However, a decisive lengthening was obtained with a current of about 1 ma., traversing the bacillary mixture for sixty-six hours. This is shown in fig. 2 , and a film from the unelectrolysed control is shown in fig. 3 , the magnifications used for the photography being, of course, identical. I should add that the bacilli in the case of electrolysis in vivo were not identified by fermentation tests other than as of the colon group. In the U-shaped tube experiments pure cultures only were used of the Bacillus coli communis. The lengthening of the Bacillus coli communis was also observed by their electrolysis in urine only, simultaneously with a U-shaped tube of the same bacilli in iodic acid and urine, but the lengthening of the former was less pronounced. Mention may be made of the lengthening produced by growing typhoid and other bacilli in aniline dyes by Professor Walker and others.' ' Brit. Med. Jourrn., 1904. 
